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ABSTRACT 

Changes in the demand for higher education in postwar 
Japan are analyzed. Three simple conceptual models of the anticipated 
benefit of education are considered, along with the validity of each 
model in explaining changes in aggregate demand for college. A 
class.ical model assumes that individuals know about the prevailing 
wage structure and expect it to stay unchanged. A perception bias 
(lag) model posits that individuals anticipate the benefit of 
education according to wage structure perceptions, which are^ biased 
or lagged images of the present and past structure. The shift 
expectation model integrates the factor of expectation of future 
shift in wage structure. To test the validity of each model, 
alternative sets of time-series indices of anticipated benefit of 
higher education were estimated from wage structure statistics. A 
theoretical model of individual choice about education was also 
developed, and the aggregate demand function of education was 
derived. Shift expectation was found to be a significant factor in 
the formation of anticipated benefit of education, and thus in 
determining the changes in th& demand for education. The effect of an 
economic cycle on educational demand is also considered, with 
attention to changing family income, changing wage structvire, and the 
formation of future growth expectations. (Sw) 
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The result of function is conceivable; and 
yetr one can not observe the function 
itself. That is^ the process exists^ but it 
does not have a form, 

Tsuano Zu (4C*rB.C.)/ The Chapter of 
Things of Equal Forms ^ Section 2. 



It was the beginning of the 1960s that the theoretical 
foundation of economic analysis of education was laid out 
by the •'Human Capital Revolution." The concept of rate of 
return was appp.ied to the investment on human capital to 
measure the profitability of such investment to the society 
as a whole and to each individual making the investment. 
While the social rate of return provided the basis of 
normative judgement for educational policies, the private . 
rate of return would become the core^of empirical analyses 
about the demand for educational opportunitines . in the 
subsequent years , human capital theory established itself 
in the economic theory, but the progress towards the better 
understanding of the demand for education has been 
surprisingly modest until recently. For the students of 
education the revolution has thus not been completed. 

The stumbling block of theoretical*' analysis was this: 
it is logically clear that the individual choice about 
education, which is the basis of the aggregate demand for 
educational opportunities, is to a large extent based on 
the magnitude of the benefit of education that the 
individual anticipates to receive in the future, but 
exactly how much benefit he is anticipating is not directly 
observable. The anticipated benefit may be closely related 
with the rate of return directly estimated from a current 
wage structure (we may call it the "classical rate^ of 4 
return) but it is not necessarily the same as the latter. 
Thus an analytical inquiry into the process of formation of 
anticipated benefit of education becomes the key to further 
development of systematic analysis of the demand for 
education. 

In this paper, I will set forth simple conceptual 
models of anticipated benefit of education integrating the 
prevailing wage structure, perception bias thereof and 
rational expectation of structural shifts in wage 
structure. The validity of each model is tested by 
examining how it contributes to explain the actual changes 
in aggregate demand for college education in postwar 
Japan. From the results, it will be argued that the shift 
expectation was in fact a significant factor in th.- 
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formation .. .ipated benefit of *?ducation, and thu? ir 

determinin t. (,.',anges in the demand for education ir. t;,V 



long run. 



A.-ticipated Benefit of Education \ 



As th- f icn.ewor-k of the entire discussion, conce-otual 
models of cntic:pated benefit of education are develcpec 
this secticr: . 

Consicer a typical individual who is about to niai'e a 
decision on whether he should go to college or not. he 
will evaluate the monetary benefit of college education b" 
assessing the differences between the wage that he woul^ 
receive after graduating from a college and that he woulc 
receive after entering the labor market as a high s^hoo' 
graduate. Economic theories teach U"S»that the wage\ 
differentials in the future should be discounted 'arid that 
the loss of potential earnings during college education 
(foregone earnings) ought to be counted as a cost. Those 
considerations are important to define the benefit 
precisely, out besides the point that we are addressinc 
The issue is rather how he anticipates the dif ferences^in 
wage that he will obtain in particular time periods in 
future. We shall consider a simple model of anticipation 
that IS most straight-forward from the view-point of 
economics, and then proceed to develop more complicated 
and probably more realistic models> by integrating some' 
subjective factors that are presumably involved in the 
process of anticipation. 

(i) The Classical Model 

A simplest model, which we call the "Classical ■ Model , " 
assumes that the typical individual have the exact 
knowledge of the prevailing wage structure in the current 
labor market and that he ■ anticipates it would stay 
unchanged in the future. An eighteen-years-old in 1985 is 
therefore supposed to know precisely how much more college 
graduates are earning than high-school graduates at the age 
of forty, and to anticipate that he will get the same 
amount of difference when he would becoine age forty in 
2007. This is the implicit assumption of the text-book 
definition of internal rate of return. 

(ii) Perception Bias (Lag) Model 

One significant source of the criticism to the Classical 
Model, is that it does not take into account the potential 
imperfection of information. For various reasons, the 
knowledge of an individual about the present wage structure 
may be biased. Also, when the wage structure has been 
changing rapidly, his knowledge may be somewhat lagged. 
Hence the second model thftt we consider incorporates the 
bias or lag involved in the parception of wage structure. 
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and accorci-. Ji called the •'Perception Bias (Lag) Model." 
In this mo6t;iv c typical individual anticipates the benefit 
of edil>iatio^ , according to his perception of the wage 
structure v^ich is a. biased or lagged image of the ptesent 
and past reua wage str^icture. 

(iii) Shift Expectation sModel 
The above ipodel, however, still Assumes that once the 
typical individual perceives a wage' structure , he 
anticipates that it will r,einain unchanged in the future • 
But under certain circumstances the wage ^structure can be 
objectively anticipated tq shift in the future, and there 
are no reasons to believe that individual decision makers, 
•would not integrate this expectation in evaluating the 
benefit ^f education. Hence a third model may be developed 
by integrating the factor of expectation of future shift in 
wage structure. Under this model an eighteen-years old 
•forms an expectation that the wage structure would shift in 
the future, and anticipates the benefit accordingly, A 
continued economic boom woujd form an .expectation of 
economic growth in future, which would augment the 
anticipated anticipated wage differential. Also, such 
institutional arrangements as t^e Affirmative Action in the 
United States would foster an expectation of the shift of 
the wage structure for female, thus increasing the 
anticipated benefit of education, 

As^the model develops from the Classical Model to the 
Perception Bias and to the Shift Expectation Model, such 
subjective factors as the jperception bias (lag) or the 
shift expectation was incorporated to the prevailing *>age 
structure. Since those subjective factors are not directly 
observable, the model becomes increasingly difficult to be 
quantitatively defined and empirically Investigated!, 

^ One important research method to bypass this 
difficulty is to ask individuals the perceived wage 
structure through a questionnaire survey, ^ Recently, a 
number of significant stujJies have Ijeen made in this 
direction (Bowman 198|; McMahon and Wagner, 1978; 
Psacharopoulos 1981) , Those studies proved to be powerful 
particularly in identifying the'nnagnitude of the perception 
bias in general and its relation with the socio-economic 
backgrounds. 

But questionnaire surveys are not applicable to the 
analysis of the changes in anticipated benefit over time, 
which is critical in the dynamic analysis of the changes in 
aggregate demand for education. Moreover, it is not clear 
how far the expectation of the future shift in wage 
structure is consciously conceived in one^s mind, and 
reflects in the answers in the questionnaires,. Although 
the educational ^hoice is made individually, the shift 
expectation may hp more the product of the "collective 
mind," 
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. ^ The secn,ir:r: difficulty in linking the models to 
empirical a'^£..v.=-is in fact reflects their theoretical 
problem, if t subjective factors art essen^fiallv 
, arbitrarily c ■•rir.ined, the models are not in fact^able to 
provide en. cc-,-istent explanation to the changes in the 
demand for e ---prion. In other words, by allowing for the 
subjective -'octors, the models appear to open the way to 
any ad hoc explanation. 

But are the subjective factors truly arbitrarily 
deter minec? It does not appear to be too far-fetched to 
hypothesise that the perception lag follows a rule whereov 
It is sys-f^Hiatically related with the actual wage structure 
observed ir, the past and present. One may also 
hypothesise that the expectation of future shift in wage 
structure is formed from the actual trend in the neaj: 
past. Because of the assumed regularity in the rel'ation 
between the changes in observable variables and the 
subjective factors, these hypotheses may be called the 
"rationality" hypothesis. The next section will show that 
by assuming rationality of expectation in this sense, the 
validity of the models of anticipated benefit of education 
can be tested empirically. 



2. Empirical Analysis 

In this section, the validity of the thre^odels set 
forth in t^ previous section is tested through an 
empirical ^halysis of the changes in the demand for college 
education in postwar Japan. Because of the nature of this 
paper, full details of the theoretical and empirical 
contents are not reported here. Those readers who are 
interested in those points are referred to the oriqinal 
report (Kaneko, 1984). 

« 

Indices of Anticipated Benefit 

For the empirical analysis, alternative sets of 
time-series indices of anticipated benefit of higher 
education were estimated from the statistics of wage 
structure and general Vage levels in time-series. 
Benefit/Cost ratio (B/C ratio), rather than internal rate 
of return, was used in measuring the anticipated benefit 
for a theoretical reason related to the form of the 
aggregate demand function for college education. There are 
three sets of indices, the A, B and C indices, 
corresponding to the three models of anticiapted benefit. 

The A index represents the Classical Model. Its value 
for a particular year was directly estimated as a 
benefit/cost ratio from the wage structure at the time. 
The time-series derived through this method therefore 
reflects the changes in current "wage structure alone-. 
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The E iri'jices corresponds to the Perception Laa 
Model. Tri' .v^ iu^. of a typical B index for a particular 
year was frs I'^atcd from the benefit/cost ratio's at thfc 
present j.-.-.r years with distributed lag wieghts. fine*- 
there is n<. inrormation a priori about the characteristics, 
of the lac pattern, ten alternative patterns of 
lag-weigh^:., ranging from very short to long lag spans, 
were stipulated. The procedure .thus yielded teji (froir. b-1 
to B-A0) indices, each in time-series. 

The C indices represents the Shift-Expectation Model. 
Th^ shift exp€*ctation is assumed to arise from the 
expectation! on future productivity growth, which is 
formulated as a . lagged function of the past economic growth 
rate. Two subtypes of indices wexe conceived: the Ci 
indices incorporate both the perception-bias and the shift 
expectatior. in a particular manner; and the C2 indices 
incorporate only the shift expectation. With the ten 
alternative patterns of Mag-weights, this procedure yielded 
twenty tiir.e-series (Cl-1 to Cl-10, and C2-1 to C2-10) of 
anticipated benefit. * 
V 

The Regres sion Modfi] 

4 

A theoretical model of individual choice about 
education was develope<3.^and the aggregate demand function 
of education was derived therefrom. The theoretical 
^ analysis indicated that approximately tihe following 
'relation hodls: \ 
. dE 1 

dt E (1-E) » 1 ^3 

where E is the enrollment rate; rate of change of the 
anticipated benefit^ of college education; the rate of 
change of the average family income; ancT the change rate 
of the size* of age cohort reaching the age of entering 
college* The expressidfc at the left-hand side is called 
the "logit-change rate" of enrollment. From the 
theoretical an^ysis, it is expected that B,' and 
have negative values, and b^ a positive value. 

The value of b's vere estimated through an extensive - 
regression analy-sis using time-sei^ies of E, Y, and S in 
combination of each of the alternative indices of 
anticipated benefit in place of R. ^ ' 

Results of the Reqregfeion Analysis v. 

The regression analysis showed, in the ii^t place, 
that the A index yields a negative regressii^ coefficient, 
which is against our theoretical expectation. Thus the 
Classical Model lead to an apparent contradiction in 
explaining the changes in the demand for higher education. 

From-the results of the regression analysis involving 
the B, CI and C2 indices, those with the highest multiple 
regression coefficients were selected anc' presented in 
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:Table 1. c ^tual and predicted values of the locit 

change rr* . \1 ^.McoMlment are shown in Figure 1. 

The ' .-r. also fail to yield a positive le^trv^ :c:, 

coefficic: . ^ , indicating that the indices estimdzei 
accordinc '\ Perception Lag.,Model is still inadeoi^^tc- 
in provic 1' : c .//ristent explanations. On the other hare, 
tihe results involving Cl or C2 indices present positive 
coefficie^ts or R. The regression coefficients on R carr^* 
decent me^- ^tUJ'J of significance, and the coefficients erf 
other vanaLltc assume the expected sign with some 
significance. Tnus the Shift Expectation Model derives 
time serior of r;nticipated benefit of higher education that 
provide cor.:^, istent explan'ations on why the demand for 
education ch^nc^E^o over time in postwar Japan. ' 

The rec:r^.rion analysis thus demonstrated that in 
order to acrr^nc for the changes in the demand for hioher 
education :ri postwar Japan, the factor of growth 
expectation h^s to be taken into consideration. 



3 •Implication of the Analysis 

The ep.pirical analysis above dealt specifically with 
the changer in the demand for higher education in postwar 
Japan. Tne insights gaihed there, however, may have more 
general implications to t-he analysis of the demand for 
education. Specifically, the following three points appear 
to be significant. 

First, the direct implication of the analysis is that, 
during a period of economic growth, the expectation for a 
contined growth in future wQuld build u'p and that alone 
would augment the ant)icapated benefit of education, thys 
increasing the actual demand for education. 

Hence, an economic cycle would affect the change in 
the demand for education thrc jgh three factors: the change 
in family income levels, the change in wage structure, and 
the formation of future growth expectation. Since those 
three factors tend to have the same direction, all positive 
in an economic boom and all negative in a bust, an economic 
cycle would present a close correspondence with the changes 
in the demand for education in the long run. This explains 
why many industrialized countries experienced the 
"educational expansion" in the 1960s and the down-turn of 
the trend in. the subsequent decades. It corresponded to 
the long^pvTun economic, cycle in the postwar world. 

It should be noted, however, that the thtee factors do 
not necessarily have effect of the same direction. 
Depending upon the supply-demand relation in the labor 
market, the actual wage structure may change to reduce the 
wage differential even in a growing economy. But the 
expectation for future economic growth, and hence the 
general increase in wages may be still high. If the 
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positive eflect o: growth expectation is large enough to 
outweigh t;^ nc^.anive effect of the change in wage 
structure, cn^ clemand for education would still grow* This 
fi^eros to Da- whc^t happend in Japan , and in some developing 
count riec, vnere the demand for education kept growing even 
though the eirimated rate of return was reportedly 
declining. Scire analysts attributed the phenpmenon to 
irra^Tionality in educational choice or information bias, 
but our analysis showed that it can be explained 
consistently dv taking shift expectation into 
consideration » 

Second, although the above analysis focused mainly on 
the role of growth expectation in determining the change in 
^ aggregate demand vn the long run, other types of shift 
expectation may .become important under certain 
circumstances. The case in., point is the demand of women 
for higher education in the 1970s. Both men's and women's 
colloge enrollment rates in the United States grew steadily 
in the i950s and 1960s, corresponding to the long-run 
trend.. In the 1970s, men's Enrollment rate levelled off, 
but women's enrollment rate kept growing ,for some time. 
Particularly, the enrollment rate for the female of age 
20-24« increased from 16 percent in 1960 to 22 percent in 
1970. But the rate of return of college education for 
women estimated from the wage statistics do not show any 
salient trend of increase for this period.^ Obviously, 
there was a growing ej^pectation that the wage structure for 
female workera would shift in future due to the 
institutional changes symbolized by th^ Affirmative Action. 

Third, although the discussion so far stressed ^the 
significance of shift expectation in general, it should be 



certainN^rcumstances. In the period of slow economic 
growth, the 'expectation of future economic growth becomes 
small, making its effect on the anticipated benefit of 
education negligible. The actual demand for education 
would then reflect the changes in wage structure much more 
cl^osely, thus presenting short-run fluctuations without a 
long-run trend. This "^appear to describe well the recent 
trends in the demand for higher ^edyication in Japan and in 
the United States. 




become negligble under 
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Kotes 

^ Estimated fron: National Center of Educationa] 
Statieticsr Digest of Education Statistics, 1983--83r 
^^ashington, D.c',: G.P .0*r^l984 , p. 10. 

Estimated from: Department of Labor, Current 
POpulatior. Survey, Series P-60r various issues. ^ 
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Selected Regression Results 
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from 0 at 1 percent level; at 5 percent; at 10 percent. 

The numbers of observations ere 2A (1958-81) for equations with the A and C 

indices; 27 (1955-81) for those with the B indices. 



Figure 1. Actual and Predicted Values 
of the Dependent Variable 



L(F) 



020 

0.10 

0.0 

0.00 
-0.05 



ERIC 



College- Ws'e 



^predicted Cg-6-d) 




195^ 



1960 



1965 



BESJ COPY AVAILABLE 



10 il 



